BACKGROUND: The issues of the age effect (the theory of the age influence) have been shown in sport sciences since the 1980s. The theory of age effect works on the assumption that athletes born in the beginning of a calendar year are, particularly in children's and junior age, more successful than athletes born in the end of the year. This fact has been proved by a number of research studies, mainly in ice hockey, soccer, and tennis but also in other sports. OBJECTIVE: The submitted contribution is aimed at verifying of the age effect in junior tennis. The research objective was to find out the distribution of birth date frequencies in a population of tennis players' in individual months, quarters, and half-years in the observed period 2007-2011 and to check the significance of differences. METHODS: The research was conducted on male tennis players aged 13-14 (N = 239), participants of the World Junior Tennis Finals. From the methodological point of view, it was an intentional selection. The birth dates of individual tennis players were taken from official materials of the ITF, the research data were processed using Microsoft Excel. The personal data were processed with the approval of players and the hosting organization (ITF). RESULTS: Testing of the hypothesis on the significance of differences in the distribution of frequencies between individual quarters (Q1-Q4) has proved statistically relevant differences between Q1 and Q3, Q1 and Q4, Q2 and Q3, and Q2 and Q4; a statistically relevant difference has been also found in the distribution of frequencies between the first and second half of the year. On the basis of the results of the presented research, the age effect in the studied population of junior male tennis players can be regarded as significant.
presented paper, we want to contribute to the clarification of the term "age effect" (this issue has not been published in Czech kinanthropological papers yet) and to analyze its influence in tennis using the particular research of leading world junior male tennis players (participants of the World Junior Tennis Finals in the years [2007] [2008] [2009] [2010] [2011] .
The term (relative) age effect means the deviation of distribution of the selected athletes' birth dates from the normal distribution in the population. This means that the birth dates of selected groups of athletes are not distributed normally, i.e. approximately evenly throughout the whole year. On the contrary, the dates accumulate at the beginning of the chosen period of time when relatively older individuals are represented in the chosen sample more often than relatively younger individuals (Lames, Augste, Dreckmann, Görsdorf, & Schimanski, 2008 ). The athletes born in the beginning of a calendar year have a certain advantage when compared to the athletes born in the end of the
INTRODUCTION
The term "age effect", or the relative age effect, has been shown in sport sciences since the1980s. However, as later proven by evidence, a considerable research boom in this area has been shown only in the last decade (Delormé, Boiché, Raspaud, 2010; Lames, Augste, Dreckmann, Görsdorf, & Schimanski, 2008) .
Research studies on the age effect topic are presented in prestigious world scientific magazines (e.g. Canadian Journal of Behavioral Science, Journal of Sports Science and Medicine, European Journal of Sport Science, Journal of Sport Science, Sociology of Sport Journal) and the research results point out the importance of the age effect for sports practice. In the same year because they are older by the number of month separating their birth dates. The age difference can be practically up to 12 months, which, for example, is 10% of ten year old children's lives. In prepubertal period, this shows in the advantage of conditioning, morphological, and mental prerequisites, but also in greater experience -in sports and life as well -which can bring performance advantages too (Lames et al., 2009) . These factors can have great influence on increasing performance in comparison to individuals born in later month. Then in practice, older individuals are often referred as "more talented", they receive special attention in the training process, which increases their performance and they are often included -because of their maturity -in higher age categories. The result of this is that they play better competitions of higher quality and that is why they have greater chances to be successful in the long term. However, after puberty, the level of age related prerequisites levels off and later born children "catch up" with those born earlier (Del Campo, Vicedo, Villora, & Jordan, 2010; Lames et al., 2008) . Therefore in sports practice, it is important to realize the age effect and to eliminate its influence particularly when identifying talents and judging the level of performance prerequisites.
A number of authors (Barnsley & Thompson, 1988; Helsen, Starkes, & Van Winckel, 2000; Simmons & Paull, 2001) believe that the age effect is also shown in the mental area because there is a great probability that younger athletes lack inner motivation as they are less convinced of the possibility of success when compared with their older, often more successful peers. Frequently, they also meet a lack of external motivation, which includes insufficient support from coaches or parents. The psychological component of more successful individuals is supported also by the so-called self-strengthening process (Lames et al., 2008 ). It appears after first successes (e.g. after important selections) and has a motivating effect when overcoming further obstacles.
Thus, the age effect is a problem that applies to sports selections at various levels and to various categories, both children's and junior as well as senior categories. In a number of sports, an important factor influencing sports performance is the body height and weight, which is connected with a higher level of physical condition (Helsen et al., 2005) .
The strong age effect can be observed mainly in sports where a high level of physical condition is an important performance prerequisite, i.e. in sports where an above-average body height, weight, and strength are an advantage, for example in ice hockey. In the area of competitive sport, the age effect was first studied in ice hockey where it was found that in junior leagues as well as in the NHL, the frequency of distribution of players born in respective months of the year decreased in the direction from January to December. The level of strength, speed or coordination, i.e. abilities specific for ice hockey players, according to Barnsley, Thompson, and Barnsley (1985) , strongly correlates with the age of an individual. According to the findings of Baxter-Jones (1995), the age effect should then be minimal (or zero) in sports where, on the contrary, the "later" maturity of the athlete is an advantage. So, a strong age effect has been found in female tennis players but none in female gymnasts. According to Lames et al. (2009) , it is worth to mention also the studies of other collective sports, e.g. handball, cricket, American football, baseball, volleyball and soccer. Del Campo et al. (2010) point out that the age effect is shown also in individual sports -a number of studies have been made in swimming or tennis. Edgar and O'Donoghue (2005) have come to the conclusion that in tennis, 58.9% of male and female players who reached the top level in their career were born in the first six months of the year.
The aforesaid findings show that the age effect is present in selection of talents in most sports and it influences this selection considerably. The greatest influence has been found in collective sports, especially in soccer and ice hockey. Because these are the most widespread collective sports, research studies have been made in various parts of the world. And as the age effect appears both on the northern and southern hemispheres, the climatic and regional differences have been excluded.
METHODOLOGY
Research purpose, research objectives, and hypotheses The purpose of the research was to find out, if it is possible to prove the age effect's influence in a population of junior tennis players who took part in the world championships in 14 year old category (WJTF) in the years from 2007-2011. To verify the research intent, two hypotheses in the form of alternative hypotheses were formulated, based on the synthesis of findings and with regard to the normal distribution of birth date frequencies in the normal population, as the null hypothesis on insignificant dif-ferences in distribution of birth date frequencies in individual quarters or half-years is not justifiable because of the published facts on the found age effect influence in junior athletes. Hypotheses H1 1 : the differences in percentage representation of birth dates frequencies of tennis players among individual quarters are statistically significant. H1 2 : the differences in percentage representation birth dates frequencies of tennis player between the first and second half-years are statistically significant.
Research objectives

Research methodology
The research was conducted during the annual World Junior Tennis Finals (WJTF) organized by the International Tennis Federation (ITF). The World Championship consists of teams of male and female tennis players up to 14 years of age and has taken place in Prostějov since 1999. Individual teams have three members, male and female tennis players successively play two singles and one doubles match, first in drawn four-member groups and then for total placing. Every year, the participants of the tournament are always the 16 best boys' and 16 girls' teams from all over the world; therefore, they are the best world male and female players in the category of 14 year olds and younger.
The research was conducted between the years 2007-2011 and it was aimed at a research population of boys, totaling 239 players aged 13-14 (48 players in each year with 47 players in 2010); from the methodological point of view, it was an intentional selection. The birth dates of individual tennis players were taken from official materials of the ITF, the research data were processed using Microsoft Excel. In order to test the hypotheses on the significance of differences in frequencies expressed in percentages, we used a t-test modification for percentages (Kovář & Blahuš, 1989) . This t-test is sometimes also marked as asymptotically valid z-test. The personal data were processed with the approval of players and the hosting organization (ITF).
RESULTS
For the purpose of judging the research intent and achieving the research objectives, the research data were statistically processed in the form of tables. Table 1 shows the total number of players playing in individual years 2007-2011 at the WJTF and their months of birth (M). The months are grouped by three into individual quarters (Q). The percentage representation of each quarter has been calculated from the total number of players in the given year. Note. M = month, Q = quarter.
72.3%, 81.3%, respectively). The distribution of birth dates frequencies in individual months, quarters or half-years will be analyzed and statistically verified in further parts of the paper. The total number of players' birth dates in individual months and quarters is shown during the whole observed period 2007-2011; the percentage representation of each quarter has been calculated from the total number of players (N = 239).
The summary of results has proved that most players were born in the first quarter (38.9%), then 34.3% in the second quarter, 15.9% in the third one, while only 10.9% in the last one. This means that 73.2% of players were born in the first half-year, i.e. almost ¾ of all participants of the WJTF in 2007-2011. Based on the shown values, it is possible to conclude a significant influence of the age effect in elite young male tennis players. In order to test the hypothesis on the significance of differences in frequencies between individual quarters and between particular half-years in 2007-2011 expressed in percentages, we used a t-test modification for percentages (Kovář & Blahuš, 1989) . The alternative hypothesis H1 1 expressed an assumption that the differences in the distribution of the tennis players' birth dates between individual quarters are statistically significant.
The results in Table 2 show that in case of judging the significance of differences in frequencies of players represented in individual quarters, there has been found no statistically significant difference between Q1 and Q2 (0.86 < 1.96 = t Tab .05 or 2.58 = t Tab .01 ) as well as between the quarters Q3 and Q4 (0.57 < 1.96 = t Tab .05 or 2.58 = t Tab .01 ), so the hypothesis H1 1 has been rejected.
On the contrary, a statistically significant difference has been found between the quarters Q1 and Q3 (3.72 > 1.96 = t Tab .05 or 2.58 = t Tab .01 ), further on between the quarters Q1 and Q4 (4.32 > 1.96 = t Tab .05 or 2.58 = t Tab .01 ), the quarters Q2 and Q3 (2.85 > 1.96 = t Tab .05 or 2.58 = t Tab .01 ) and also between the quarters Q2 and Q4 (3.44 > 1.96 = t Tab .05 or 2.58 = t Tab .01 ); so, in these cases, the hypothesis H1 1 has not been rejected.
From the total number of 239 players, more than two thirds (73.2%) were born in the first half-year and only less than a third (26.8%) in the second half-year. Testing of the hypothesis on the significance of differences between individual half-years in 2007-2011 has proved a statistically significant difference (10.1 > 1.96 = t Tab .05 or 2.58 = t Tab .01 ); so, the hypothesis has not been rejected.
The found results induce another research problem -finding potential presence and influence of the age effect in adult elite world players, i.e. comparing the situation of junior and adult tennis players.
DISCUSSION
As the overview of knowledge mentioned in the introduction shows, most authors are dealing with issues of age effect in football and ice hockey. Bäumler (2000) has examined 3,000 elite players of the German football league and found out that 56% of surveyed players were born in the first half of the year. Del Campo et al. (2010) focused his research on the impact of age effect influence on Spanish youth soccer in under -11, 13, 15 and 18 categories. The amount of players born in first half of the year represented more than 40% in each mentioned category. Helsen et al. (2005) studied influence of the age of men and women in national U15 and U18 youth selection in ten European countries over the years 1999-2000 and in U16, U18 and U21 (men) and U18 (women) selections that attended youth international tournaments. Results showed clear link between the date of birth and number of members of a selection. Research on age effect in ice hockey was conducted by Barnsley, Thomson, and Barnsley (1985) , who studied junior league players (age 18-20), national selections and NHL. Results of this study show that 4-times more players were born in the first quarter than in the remaining months. Musch and Grondin (2001) indicate that out of all NHL players playing in this league at the end of the last century 40% were born in the first quar- Note. R = hypothesis H1 1 has been rejected. N = hypothesis H1 1 cannot be rejected. Note. N = hypothesis H2 1 cannot be rejected. * statistically significant difference.
ter, 30% in the second, 20% in the third and 10% in the last quarter of a year. All of the mentioned facts suggest that age effect is a real problem not limited only to youth systems, a suggestion true for both local and international levels. Rodenberg (2010) , who studied the age effect in tennis, in his paper on the ITA (Intercollegiate Tennis Association) website, writes that he heard many times during his active junior tennis career how players and parents spoke about "good or bad birth date". As he mentions further, the good of bad birth date follows from obsolete principles of talent selection where the identification of a talent is based only on the selection by somatotype, for example. Therefore, sports organizations and clubs should try to use the latest findings on talent identification, which are not based only on the area of the mentioned selection by somatotype or relative maturity of an individual. So, parents, players, and coaches should be sufficiently informed that the full potential of an athlete does is not clear until the end of his/her maturing. Lames et al. (2009) mention an important fact from the area of German soccer where the selections for individual categories are mostly made in a young age around the 12 th year of athlete's life while the athlete's full maturity often comes as late as in his/her 21 st year of age. However, at this age, the player cannot expect any support of training centers or other organizations as it is supposed that he/she should be in a professional club at this age.
In English professional literature, the issues of age effect are often connected with the term "cut-off date". It is actually a selection date when individual agegroups are divided. In some sports or competitions, it is the last day of the calendar year, in others the 1st September, for example. Musch and Hay (1999) state that it does not matter, on which day or month the cuttoff date falls. The majority of young athletes who were included into the highest performance classes or were members of representative selections were born right in the first quarter of the calendar year or in the first quarter of the year after the cutt-off date. The situation was reverse with individuals who were born right before this date; those who were born in the last quarter of the year (or in the last quarter before the cut-off date) were represented in individual teams or selections in the least. The closer to this date an individual is born, the greater the advantage following from the age effect. This opinion has been confirmed also by Edgar and O'Donoghue (2005) , Helsen et al. (2000) , Simmons and Paull (2001) . However, it is necessary to add that research studies have proved that the age effect gradually disappears during the ontogenetic development and that this influence was pronounced especially in the research of boys' categories and was not so obvious in girls (Cobley et al., 2009; Lames, 2008) . There are several explanations for that, one of the most important being the difference between the end of girls' and boys' puberty. As this period often ends for girls before sports selection (children's and junior selections), the effect is not so pronounced. Besides, when the female variant of a sport is similarly physically demanding as the male one, then the advantage consisting in earlier maturing is lower. If the girls' involvement in a sport is smaller, as a consequence, the selection pressure decreases and a smaller age effect is expected (Lames, 2008) .
Concerning tennis, we can compare our findings to similar research conducted by Edgar and O'Donoghue among young tennis players (N = 476) and published in the prestigious Journal of Sport Sciences (2005) . This study similarly shows higher representation of boys born in the first quarter (33.0%) although the value is lower than one presented in our research (38.9%). Amount of natality of particular quarters gradually decreases (33.3% -29.9% -21.5% -15.1%) over the year likewise in our research findings (38.9% -34.3% -15.9% -10.9%). Similarly, differences were observed among particular quarters -most notable ones between 2 nd and 3 rd quarter among boys (8.4%). Similarly in our study where this difference (18.4%) was the highest.
Currently, there are just a few scientific studies on age effect in individual sports and especially in tennis. The presented study offers new information on age effect influence of elite junior tennis players, the best players of the world in this particular age category.
The fact that the research was conducted on a long-term basis we consider to be the strongest point (2007) (2008) (2009) (2010) (2011) , and eliminates possible year to year differences. A certain study limitation lies in possible application of results, because players in this age category are already expected to achieve the best possible results regardless of their future development (so called burnout syndrome).
According to a number of authors it is obvious that age effect may influence juniors especially concerning their somatic and physical prerequisites and often their results. These advantages are not limited only to somatic and physical areas but to mental area as well. It is a well-known fact and issue that in junior period "the best" athletes are logically preferred and that their performance may be well influenced by their age. In relation to the aforementioned findings, it would be advisable to try to eliminate this influence.
It would be suitable to take the aforementioned findings into consideration when selecting talents and choosing athletes for national teams. It is a known fact that the age effect can influence particularly the level of somatic and condition prerequisites in junior age, and thus often sports results too. It is not only a matter of advantages in the area of somatic and condition characteristics but also of the mental aspect. In sports practice, the fact and also a problem is that at the junior level, the "best" athletes are logically preferred, i.e. those whose performance can be influenced by the age effect. When considering the above mentioned findings, eliminating this influence in practice would be suitable.
CONCLUSIONS
The results of the analysis of the research data confirm the conclusions of similar studies in other sports and prove that in the population of elite junior players, participants of WJTF 2007-2011, there is a pronounced dominance of players born in the first and second quarters, i.e. in the first half-year. The testing of the hypotheses on the significance of differences in the distribution of frequencies between individual quarters (Q1-Q4) has proved statistically significant differences between Q1 and Q3, Q1 and Q4, Q2 and Q3, and Q2 and Q4, so the hypothesis H1 1 has not been rejected; statistically insignificant differences have been found between Q1 and Q2, and Q3 and Q4; in these cases, the hypothesis H1 1 has been rejected. A statistically significant difference has been proved in the distribution of frequencies between the first and second half-years, therefore hypothesis H1 2 has not been rejected. In view of the results of the presented research, the influence of the age effect in the examined population of junior male tennis players can be considered significant.
